Genotoxicity kinetics in murine normoblasts as an approach for the in vivo action of difluorodeoxycytidine.
This study analyzed the kinetics of in vivo micronucleus induction in normoblasts by determining the kinetics of difluorodeoxycytidine (dFdC)-induced micronucleated polychromatic erythrocytes (MN-PCEs) in the peripheral blood of mice. The kinetic indexes of MN-PCE induction of dFdC were correlated with the previously reported mechanisms DNA damage induction by this compound. In general, this study aimed to establish an in vivo approach for discerning the processes underlying micronucleus induction by antineoplastic agents or mutagens in general. The frequencies of PCEs and MN-PCEs in the peripheral blood of mice were determined prior to treatment and after treatment using dFdC at doses of 95, 190, or 380 µmol/kg at 8 h intervals throughout a 72 h post-treatment. The area beneath the curve (ABC) for MN-PCE induction as a function of time, which is an index of the total effect, indicated that the dose response was directly proportional and that the effect of dFdC on micronucleus induction was reduced compared with that of aneuploidogens and monofunctional and bifunctional alkylating agents but increased compared with that of promutagens, which is consistent with our previous results. The ABC showed a single peak with a small broadness index, which indicates that dFdC has a single mechanism or concomitant mechanisms for inducing DNA breaks. The time of the relative maximal induction (T rmi) indicated that dFdC requires more time to achieve MN-PCE induction compared with aneugens and monofunctional and bifunctional alkylating agents, although it requires a similar time to achieve MN-PCE induction as azacytidine, which is consistent with evidence showing that both agents must be incorporated into DNA for their action to be realized. The timing of maximal cytotoxicity observed with the lowest dFdC dose was correlated with the timing of the main genotoxic effect. However, early and late cytotoxic effects were detected, and these effects were independent of the genotoxic response. A correlation analysis indicated that dFdC appears to induce MN-PCEs through only one mechanism or mechanisms that occur concomitantly, which could be explained by the previously reported concurrent inhibitory effects of dFdC on DNA polymerase alpha, polymerase epsilon, and/or topoisomerase. The timing of maximal cytotoxicity was correlated with the timing of maximal genotoxicity; however, an early cytotoxic effect that appeared to occur prior to the incorporation of dFdC into DNA was likely related to a previously reported inhibitory effect of dFdC on thymidylate synthase and/or ribonucleotide reductase.